Introduction

27
High fracture-to-matrix permeability ratio is the main feature of fractured reservoirs that makes 
90
In this study a model is developed to describe mass transfer process in miscible enhanced oil properties, and, optimization of solvent is discussed.
Conceptual Model
95
We define the fracture geometry as parallel planar gaps which separate slab-shaped matrix 96 blocks. Figure 1 shows Initial and boundary conditions for Equation (1) are: for concentration dependency of the diffusion coefficient:
In Equation (7), is concentration dependent diffusion coefficient, 0 is constant of of mass transfer in matrix block, it gives a partial differential equations with two nonlinear terms.
where
In the above equation, is the Peclet number which is the ratio of the convective to diffusive To validate our model, we compare the simulation results of our model with experimental data.
211
We simulate the solvent penetration depth and oil recovery for an experimental study reported as 2012). They used hexadecane as oil and decalin as solvent in low permeability core sample.
214 Table 1 shows the details of the rock and fluid properties used in the experiment. 
318
Solvent density to oil density ratio
319
Another parameter that can affect the rate of oil recovery in a gravity drainage process is density 320 difference between solvent and oil. In this study this difference is developed in the dimensionless 321 form of density ratio of solvent to oil. Most solvents are less dense than oil, therefore, this ratio is 322 typically less than unity. However, for small Peclet numbers, i.e., <10, the effect of density ratio 323 is negligible since convection is not dominant. Figure 7 shows the effect of density ratio for two 324 different solvents with density ratios of 0.6, and 0.8 at the Peclet number of ten. It can be seen 325 that as the ratio increases, oil recovery become slower which means gravity force becomes less effective. Use of light solvents which raises the density contrast is favourable, however, it should 327 be noted that light solvents have smaller diffusion coefficients that makes the mass transfer 328 process slow. Thus, an optimum solvent to provide enough gravity force with an effective 329 diffusive mass transfer process needs to be determined. optimization graphs is shown in Figure 9 . These graphs are associated with exponents of 1 to 4.
344
It can be seen that as the exponent decreases from 4 to 1, the time required to produce oil 345 decreases. Also each of the plots show that higher Peclet numbers deplete the matrix block faster 346 especially in higher oil-to-solvent viscosity ratios.
347
Based on the laboratory analysis, once the exponent is determined for the solvent and oil, then 
